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Abstract

The effects of foreign aid on economic growth hé&een extensively investigated
over the past 40 years. However, even though foraid can be a significant source
of insurance against domestic output shocks foeldging countries; its risk sharing
role has not been well explored. Using a sampl22ofleveloping countries over the
period 2003-2013, we estimate the degree of incm@othing generated by foreign
aid serving as a channel of international risk isigarOur results indicate a strong
evidence of income smoothing via foreign aid. Intipalar, for the period 2003-2008,
they offset about 4-6% of the output shocks. Furntloee, we investigate the
determinants of the extent of risk sharing via igme aid, recognizing the

diversification of the originating countries aseyKactor. Surprisingly, humanitarian
aid seems to have a negative effect, which mighlexptained by its predominant role
in the short run.
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1. Introduction
This work aims to merge the risk sharing literatwrth the foreign aid and economic

growth literature. If the economic literature h&®ady recognized the positive effect
of foreign aid on growth in developing countriesg(esee Arndet al, 2010), very
little is known about its role in terms of incommaaothing (risk sharing). We fill this
gap in the literature by investigating to what extéoreign aid is a source of
insurance against domestic output shocks for deugjacountries.

This issue is even more relevant nowadays, givenrdpid growth of economic
integration which favours countries’ interactiomglavidens income and consumption
insurance opportunities against domestic outputlshoAccording to the theoretical
framework® unlike financial autarky, countries in an open remoy can invest in
foreign assets and trade with each other. Therefoyepooling risk together with
another country, a country’s income and consumpsbould solely depend on
systemic risk, thus domestic consumption shoulthtependent of domestic output.
This notion is known as “full risk sharing”.

Many studies have tested the hypothesis of perfesk sharing at the
macroeconomic level; however, the extant literatoas been able to detect only
partial risk sharing (Obstfeld, 1986, 1994; Baclamsl Smith, 1993; Tesar, 1995;
Canova and Ravn, 1996 and Lewis, 1996, among m#mrs). Even without the
existence of full risk sharing, gains from risk 8hg still can be substantial. Sala-i-
Martin and Sachs (1991) opened up a new straniteoditlure estimating that the level
of risk sharing through federal government’s taaed transfers in the United States
(US) was about 60%. Later, Asdrubetial. (1996) shifted the focus from testing for
full risk sharing to measuring the level of riskaghg through different channels.
Since then, the economic literature has extensimelgstigated risk sharing channels,
the extent to which risk is diversified through gshechannels, the patterns of risk
sharing channels in different regions of the woddd how the importance of each

channel varies depending on the group of counamesng whom risk is pooled.

% See Obstefeld and Rogoff (1996).



Among the most relevant channels of internationatome smoothing, the
literature has recognized the factor income ands#tiweng channels (Asdrubadt al,
1996; Sgrensen and Yosha, 1998; Batlial, 2011, 2012a). Considering factors
within the factor income channel, Bakit al (2011, 2014) highlight the role of
income from net financial asset holdings as welfras interest receipts and equity
dividend payments. Balkt al (2013) also found that there is a significanttipor of
shocks smoothed through another component of thefawtor income: foreign
remittances (in particular with reference to theremmically less-developed Middle
Eastern and North African countries). Along the sdimes, Balli and Rana (2015),
who investigated the degree of risk sharing viaittamces among 86 developing
countries, found that, on average, 5% of shockswsenoothed during 1990-2010
through this component of the factor income.

Similar to remittance flows, foreign aid is an inn@amt external financing source
and foreign exchange earning source for many dpirgjocountries. Arndet al
(2010) stated that the contributions of foreign iaidleveloping countries have “over
the past 40 years stimulated growth, promoted &iralkc change, improved social
indicators, and reduced poverty.” (page 6). Asithgortance of foreign aid has been
recognized over time, the amount of foreign aidnciedled to developing countries
has increased greatly. From 1994 to 2013, the tataign aid received by all
developing countries rose from US$60,174.56 millionUS$150,432.02 million of
US dollar (see Figure 1).

The significant increase in the amount of foreigd eeceived by developing
countries and the recognition of the potential rofeforeign aid in smoothing
domestic shocks (e.g. Balli and Balli, 2011; Yehd@l1) call for a systematic
analysis of the risk sharing role of foreign aid anlarge sample of developing
countries, filling a relevant gap in the internaab finance literature. Indeed, as the
third largest component of international transféoseign aid is an important channel

where the mechanism of risk sharing can take place.



Using a sample of 22 developing countries overtitme horizon 2003-2013, we
show that a fraction of idiosyncratic output shocéksindeed smoothed through
foreign aid.

Furthermore, we investigate the determinants of fimeign aid channel of
smoothing and identify two main issues that deteenthe extent of risk sharing via
foreign aid. The first one is the impact of thefeliént disbursements of Official
Development Assistance (ODA); the second is theede@f diversification of the
source of the foreign aid: the more diversified soeirce of the foreign aid is, the
greater the extent of the risk shared through ¢oreid.

The rest of this paper is organized as followsSéttion 2, we briefly recall the
literature. Section 3 provides the theoretical #smark and the empirical model of
foreign aid as a channel of risk sharing. In Secto we present the data and the

results are reported in Section 5. Section 6 caeduhe paper.

2. Literature
There is a large strand of literature that has aneol the existence of perfect
international risk sharing: if full risk sharing &chieved, a country’s consumption
will no longer respond to idiosyncratic shocks. Witistanding that this hypothesis
has been largely rejected by the empirical evideas@utlined above, the gains from
risk sharing still can be substantiahtér alia Sala-i-Martin and Sachs, 1991 Van
Wincoop, 1994; Asdrubalet al, 1996; Arreazaet al, 1998; Sgrensen and Yosha
1998; Kim and Sheen, 2007; Badti al. 2012b). In this framework, Asdrubadt al.
(1996) first focused on measuring the risk shaadgeved through different channels
of smoothing. Their study showed that in the USuat89% of output shocks were
smoothed by capital markets, 13% by the federalegowent and 23% by credit
markets. Sgrensen and Yosha (1998), applying tibaaelogy of Asdrubalet al.
(1996) to international data, accounted for two enchannels of risk sharing:
international transfers and capital depreciation.

On this foundation, a wide body of literature hasvgn, which explores the extent
and the determinants of the different channelsnodahing among different groups
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of countries. One of the channels on which the literature hasded its attention is
the net factor income channel, since it represéims financial markets and the
international transfer channel of smoothing. Themefthe net factor income channel
should be the most sensitive to the increased diallaconomic integration
experienced since the beginning of the globaliragm. These studies include Balli
et al. (2011), who decomposed the net factor income fliomgsfactor income inflows
and factor income outflows; Balét al. (2012a), who also examined the channel of
capital gains, and Balbét al (2014) who highlighted the role of interest reteiand
equity dividend payments.

As an important component of international trarsféine channel of remittances
has also been examined by the previous studieb.aBdl Balli (2011) found that 19%
of shocks were smoothed during the 2001-2007 penddacific Island countries.
Balli et al. (2013) also found that there is a significant jporof shocks smoothed via
the channel of remittances in the less economiaiyeloped Middle Eastern and
North African countries. Further, Balli and Ran®13) detected that for developing
countries, remittances accounted for about 5% @drime smoothing over a wide time
horizon ranging from 1990 to 2010.

As for foreign remittances, in developing countriésreign aid is a potential
source of growth as well as income stabilizatiomcdme smoothing). However,
although there is a significant amount of literattirat has studied the effectiveness of
foreign aid, there is a lack of studies that ev&uts role as a potential buffer against
output shocks.

Most of the studies have focused on the relatignsletween aid and growth in
developing countries. In the early literature, s#gdnspired by the Harrod—Domar
model and the two-gap Chenery-Strout model assuhatdf aid is all invested, it is

simple to calculate the amount of aid needed teeseha certain growth rate, based

” See among others, Sgrensen and Yosha (1998), &ulliSgrensen (2006) and Demyanyk and
Volosovych (2008) for European and Organization Emonomic Co-operation and Development
(OECD) countries; Kimet al (2006) for Asia; Yehoue (2011) for African ecoriomand monetary
unions; Balli and Balli (2011) for Pacific Islanduntries; Balliet al. (2013) and Balli and Balli (2013)
for Middle East and North African countries; anchRand Balli (2015) for New Zealand and Australia.

5



on the stable linear relationship between investraad growth. The positive impact
of foreign aid would be achieved through fillingtheir a foreign exchange or a
savings gap (see Rahaman, 1968; Griffin and Erd&);1Weiskopf, 1972; Papanek,
1972; Hansen and Tarp, 2000). In these studiesigioraid was not separated from
other foreign capital inflows.

Shifting away from the aid—savings relationshipdiierent strand of literature
focused on the relationships among aid, investraedt growth. In these studies, a
positive link between aid and investment has beend (Papanek, 1972; Hansen and
Tarp, 2000). However, cross-country evidence hesdfdao establish a clear positive
link between aid and growth. In other words, foregyd does not seem to promote
growth (Mosley, 1987; Moslegt al, 1987; Michalopoulos and Sukhatme, 1989). At
the microeconomic level, there is a clear link kew aid and growth; however, the
macroeconomic impact of aid on growth is still wal Mosley (1987) named this
the “micro—macro paradox”. Hansen and Tarp (20f)iewing these studies, found
that most studies used total foreign capital inBanstead of foreign aid. The results
from the reduced form in their study suggest atp@siink within the aid—savings—
investment—growth chain. More recent studies halg® aeported the positive
macroeconomic impact of aid on growth (Mishra amivNouse, 2009; Riddell, 2007;
Temple, 2010; Arndet al, 2010)

Recently, a number of studies began to test newtbrtheories in order to analyse
the impact of aid on growth. A positive impact ofdign aid on growth was found by
Hadjimichaelet al. (1995), Durbarryet al. (1998) and Burnside and Dollar (1997).
However, Hansen and Tarp (2000) questioned theromgh of not including the
non-linear effects of aid on growth; in additionadskerly (2003), using the same
approach as Burnside and Dollar (1997) but witheapanded dataset, found no
support for the conclusion that aid works in a gpoticy environment.

Most recently, the positive impact of foreign aigrowth has been widely proved
in different aspects: the long-run positive effe€tforeign aid on growth, the time
series evidence and the meta-analysis evidencal{Atral. 2010; Juseliust al,2013;

Mekasha and Tarp, 2013).



Apart from exploring the effects of foreign aid @avings, investment and
economic growth, many studies have tried to firftedent aspects of foreign aid such
as economy stabilization. Casella and Eichengr&84() found that foreign aid can
accelerate stabilization if the aid is announced disbursed relatively early in the
inflation process. Collier and Dehn (2001) foundttibroadly contemporaneously
increased aid could mitigate the adverse effectmearfative export price shocks.
Guillaumont and Le Goff (2010) showed that aid ffowan stabilize export and
growth volatility. Savun and Tirone (2012) founet ttole of foreign aid in preventing
civil wars by smoothing negative economic shockesmBeset al. (2012) revealed
that the volatility and the level of household aamgtion were significantly affected
by food price shocks, and that foreign aid can smdwusehold consumption by
dampening food price shocks.

Therefore, recent studies have revealed the dmdglirole of foreign aid. The
international risk sharing literature also indicatee possibility of foreign aid as a
channel of income and consumption smoothing (Baild Balli, 2011; Yehoue 2011).
For instance, Yehoue (2011) found that foreign played an important role in
international risk sharing. According to his stutgfween 1980 and 2005, about 66%
of shocks were smoothed via foreign aid from Framceéifrican Economic and
Monetary Community and 50% in West African EconoiMiagnetary Union. However,
a systematic analysis over a large group of dewedopountries and for a significant

time horizon is still missing in the literature.i$hvork aims to fill this gap.

3. The Empirical Model
3.1. Risk sharing via foreign aid
When a developing country faces a recession, theuamof ODA this country
receives may increase for the purposes of prometogomic development, reducing
poverty or improving social indicators. The incre@samount of foreign aid will be
able to provide insurance against domestic outpodiss.

Even without receiving increased foreign aid, #maount of foreign aid that

developing countries receive will be a larger fi@ttof output when countries are in
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recession. Over the 2003-2013 period, the foreigntl@at our sample countries
received constituted a large part of output, eslgcifor the period 2003-2008
(Figure 3). The annual average foreign aid distidn to gross domestic product
(GDP) ratio between 2003 and 2013 across the sacopletries varies from —0.12%
(Thailand)" to 13.68% (Slovenia) (Figure 2). For the time hon 2003-2008, the
annual average ODA to GDP ratio is even larger: édaaia (5.14%), Bosnia (6.80%),
Cameroon (7.06%), Slovenia (27.19%) (Figuré*3).
We follow the regression model of Balli and B##011) and Ballet al. (2013) to

quantify the degree of risk sharing via foreign.gi@he regression models examine

whether domestic income plus foreign aid flows tiates less than one-to-one with

output changes. Put simply, we introduce a newtitje§21ew , which represents

the sum of GDP and foreign aid flows (ODA). Usihdstidentity to measure income

risk sharing via foreign aid, we run the followirggression:

GD%'it =1t ﬁGDPﬂ- + &g ' (1)
whereGDP:. represents the idiosyncratic part of output cal@d as the re@DP per

capita growth rate of countryin periodt minus the world real per capit?

h. GDPy,

growt ow;= has a similar interpretation (@DP:. | v. represents the time-fixed

effects that account for cross-country common &dfec

For estimating the Equation (1), the coefficiEnmeasures the average degree of

the co-movement diPriew;. with GDP-.. The corresponding seriés- £ directly

guantifies the fraction of idiosyncratic risk tourdry i's GDP insured through

foreign aid (i.e. risk sharing). Full risk sharimgplies that idiosyncratic shocks to

GDP and&PPriov are uncorrelated, thereby generating a coeffidemigual to zero

" The net ODA disbursements for Thailand were nggaiin 2003, and between 2005 and 2013
according to the OECD database.

*We excluded extreme examples where a country wasilly reliant on foreign aid over the sample
period, like Afghanistan.

%8 Their empirical specification is based on Asdrikabl (1996) and Sgrensen and Yosha (1998).
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in the regression; accordingy~ # approaches to 1. Similarly, @7 anddPsiow
are perfectly correlated, we would exp&ct 5 to approach 0, thus indicating non-

smoothing of output shocks. In the case when igiogtic7PPriow reacts more than

one-to-one to idiosyncrati§DP , 1-F may turn out to be negative, pointing
towards dis-smoothing of shocks.

In order to obtain thestatistics for the equation, we convert Equatibnas follows
G-I_J-Et _ﬁpf:m-.rr= e + .EGDPEE + £iE (1 a)

Equation (1.a) empirically presents the extentigs sharing via foreign aid flows
and produces thestatistics for the estimations. In order to sifyplhe reading of
the results, the estimations of risk sharing viifyn aid presented in the tables are

based on Equation (1.a)

3.2. The determinants of risk sharing via foreiggh a

Along with an evaluation of the potential smoothingle of foreign aid, we
investigate the determinants of risk sharing thiotageign aid. We analyse two main
determinants.

The first determinant is the ratio of disbursem&n®DA to GDP among different
sectors. We believe that the ODA disbursement cafldence the strength of the
smoothing. We examined the five main sectors: tloelyction sector, the health and
population sector, the education sector, the hutawaan aid sector, and the economic
infrastructure and services sector.

The second determinant is the degree of diversiicaf the sources of the ODA.
If the sources of foreign aid are more diversifidte probability of countercyclical
foreign aid sources might increase. Accordingly, esedected the top three donors’
combined foreign aid to ODA ratio to measure thgrde of diversification of the
sources of the ODA.

Our empirical strategy is mainly based on the cbuations of Asdrubaliet al

(1996), Sgrensen and Yosha (1998), Melitz and Zuih@99), and Sgrensest al



(2007), and more precisely, follows a recent woyk Balli and Rana (2015) by

estimating the panel equation below:

where V. captures the time-fixed effect&GDP; represents the idiosyncratic
component of output calculated as the log diffeeeat GDP per capita. Similarly,

GDPriows;, represents the idiosyncratic part of output ingigdforeign aid (ODA).

The coefficientfe represents the average risk sharing via foreigrfa@i the sample
period 2003-2013, we also split our sample pend 2003-2008 and 2009-2013.

Trend changes in risk sharing that may not be tiyreraused by foreign aid are

captured by the trend variabte £. PS HP, E, HA andEIS represent the five sectors

(respectively, the production sector, the healtd papulation sector, the education

sector, the humanitarian aid sectors, and the ewcmnnfrastructure and services

sector) for théODA disbursement to GDP ratio. TOP3 represents thethoge

donors’ combined foreign aid t@DA ratio. All these variables are included

Both equations (Equations (1.a) and (2)) arémaséd by using a two-step
generalized least squares (GLS) procedure. Thishadetaccounts for the
autocorrelation of the residuals with a restrigi@glameter of autocorrelation. In this
two-step procedure, we run the model by applyindinary least squares. The
residuals obtained from the first step are useediimate the variances for each
country to correct for heteroscedasticity.

Moreover, we also apply generalized method of mdmeiGMM) system
estimations to account for endogeneity problems famdshock persistence. The
GMM estimation method and results are discussegention 5.3. Robustness checks

are shown in Section 5.4.
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4. Data and Variables
Our data were obtained from different source§SDP, population, consumer price
index (CPI) and official exchange rate data werdaioled from the World
Development Indicators (WDI) database. Our sampleludes 22 developing
countries over the period of 2003-2013. We setkettitese countries from the WDI’s
low-income group with a threshold level of foreigid (ODA) to GDP ratio of 2%.
We collected both the constant and the current GD#he local currency and they
have been calculated without making deductionglépreciation of fabricated assets,
or for depletion and degradation of natural resesirdhe CPI data used 2010 as the
base year. The ODA data were obtained from the riiegion for Economic Co-
operation and Development (OECD) database. The @éw data were calculated
by calendar year in US dollar€ountries such as Bulgaria, Latvia, Poland and
Slovenia are not eligible for ODA funding; therefprthe ODA flows in these
countries are referred to as Official AidWe also collected the use of ODA
disbursement from 2003 to 2013 in the five aforetineed sector$!” For the source
view of ODA, we obtained the top three donors’ camed foreign aid versus the total
ODA

For the five sectors, we also calculated the us®@DA disbursement of to GDP
ratio: the production sector to GDP ratio (PS) wakulated by dividing the total
value allocated to the production sector dividedhi®yGDP for each country and each
year; similarly, the health and population sectoGDP ratio (HP) was calculated as
the total value allocated to the health and pomnatector divided by the GDP; the
education sector to GDP ratio (E) was calculatethastotal value allocated to the
education sector divided by the GDP; the humaraitesaid sector to GDP ratio (HA)
is given by the total value allocated to the hurtaaran aid sector divided by the GDP;

and the economic infrastructure and services sét@GDP ratio (EIS) is computed as

™ For the data construction process, see Appendix A.

" The disbursement data for countries like Bulgakiatyia, Poland and Slovenia are unfortunately
incomplete.

** Foreign aid refers to ODA in our work.
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the total value allocated to the economic infrattite and services sector divided by
the GDP. Lastly, in order to quantify the influermiethe degree of diversification of
the sources of foreign aid on risk sharing, we Wated the top three donors’ added
foreign aid to ODA ratio (TOP3) as the total vahfeforeign aid from the top three
countries divided by the total ODA. We reported élverage value of different sectors
for from the ODA disbursement to GDP ratio betw@803 and 2013 (Figures 5-9).
For the production sector, the ratio across saropimtries varies from 0 to 0.30%
(Vietnam) (Figure 5). For the health and populaisector, the ratio varies from 0 to
0.80% (Botswana) (Figure 6); the last three sectedsication sector, humanitarian
aid sector and economic infrastructure and serveaesor) vary from 0 to 0.55%
(Cameroon) (Figure 7), 0 to 0.12% (Bosnia) (Fig8yeand 0 to 1.25% (Vietnam)

(Figure 9) respectively.

5. Empirical Results
5.1 The extent of risk sharing via foreign aid
Table 1 reports the results obtained via Equatioa)( We used the two-step FGLS
estimation to capture the extent of risk shariregfereign aid during the period 2003—
2013 in 22 sample countries. According to Tablel.B6% of output shocks were
smoothed through the foreign aid channel during theriod. Further, since the
amount of foreign aid distributed to developing igs is also heavily influenced by
the donor countries’ economy, in order to recogrtize influence of the global
financial crisis (GFC) on our test, we divided twmple time period into two sub-
periods: 2003-2008 and 2009-2013 to capture chang@geen the periods before
and after the inception of the GFC. During the @&r2003—-2008, 3.58% of output
shocks were smoothed via foreign aid. This numbeyuite large compared to the
overall extent of risk sharing via foreign aid @%3); for the period 2009-2013, it
amounts to a statistically insignificant 0.18%.

These results are quite consistent with the arsbfsFigures 3 and 4: the ODA to
GDP ratios for our sample of countries have deegtageatly since 2008. More

specifically, Figure 3 shows the average ODA to G@#b from 2003 to 2008, and
12



Figure 4 shows the average ODA to GDP ratio fro@®2® 2013. If we compare
these two figures, we observe the differences & dlierage ODA to GDP ratio
between these two sub-periods. For example, Bamteeased from 6.80% to 3.04%,
Cameroon from 7.06% to 2.42%, Macedonia from 5.1d4%94% and Slovenia from
27.19% to 0.17%. Overall, the extent of risk shgnna foreign aid was greatly
influenced by the GFC. Indeed, before the GFC,results indicate that foreign aid
acted as an effective channel insuring against domeutput shocks for developing

countries.

5.2 Determinants of risk sharing via foreign aid
Table 3 reports the regression estimates for Egudf). The purpose of these is to
explore the determinants of risk sharing occurthrgugh the foreign aid channel.

First, we quantified the impact of ODA disbursementthe extent of risk sharing
via foreign aid. However, when countries face otighocks, they may allocate their
received foreign aid to several different sectorsninimize the influence of shocks.
By allocating more aid flows to a specific sector dampen a specific negative
influence of output shocks, countries may be abléuffer domestic output shocks
more easily.

Our assumption is that different sectors have ffe abilities to smooth shocks.
As a result, the extent of risk sharing may beedéht as a result of the different
allocations of foreign aid to different sectors. émder to test our theoretical
assumption, we collected the five main sectorsttier ODA disbursement to GDP
ratio. By testing each sector's disbursement to GRako individually through
Equation (2), we were able to recognize the abditgach sector to smooth shocks.
As outlined before, the five sectors considered pr@duction; health and population;
education; humanitarian aid; and economic infrastme and services. In Table 2, we
observe that ODA channelled to the production sedisplays a positive ability to
smooth shocks: the coefficient i5 10.45 and is highly significant (with a 2.68
statistic); however, in the multivariate case (Q@uiu7)5: becomes statistically
insignificant. This discrepancy between univariatel multivariate analyses is not
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true for the other sectors. With regard to the atlan sector, its ability to smooth
shock is also highly significant (the coefficifat equals 14.20 with a 3.9%tatistic),
and the same is true for the economic infrastrecand services sector. Therefore,
these three sectors all play a positive and sicaniti role in risk sharing via foreign
aid. However, for the other two sectors, our resuidicate unsmoothing: for the
health and population sector, the coefficiéntequals —4.13 (with a —2.8tatistic);
for the humanitarian aid sector, the coefficiatequals —35.33 (with a —2.00
statistic). These negative outcomes may occur dudd natural functions of each
sector. For example, the humanitarian aid secfmripose is to provide humanitarian
aid in response to crises including natural disasted man-made disasters. Thus the
foreign aid allocated to this sector is the letk&ly to have an ability to share risk, as
humanitarian aid does not fluctuate with the ecararanditions. Due to the different
abilities of the sectors of ODA disbursement ik shiaring, policy makers can target
their foreign aid to the most appropriate sectorstit their county’s specific needs
when facing output shocks. By doing this, the eixtdrrisk sharing through foreign
aid may increase.

Moreover, in Table 2, we can also observe a negatand, which means that the
extent of risk sharing via foreign aid across cample countries has decreased over
time. This finding is consistent with our resultsTable 1, as the extent of the risk
sharing via foreign aid decreased after 2009.

The second main hypothesis we tested is relatdtetdegree of the diversification
of the sources of foreign aid, which will determitiee extent of risk sharing via
foreign aid. The underlying concept is that if igreaid is dependent on a limited
number of countries, it is more likely that the dorountries will have synchronized
business cycles and therefore, the risk sharingmypities for the recipient countries
of the foreign aid would be small. If the sourcelad foreign aid is diversified evenly,
the extent of risk sharing via foreign aid might lbeger. In order to quantify the
degree of source diversification, we calculated tago of the top three donors’
combined foreign aid to the total ODA ratio. Thelat®nship between the

diversification of the source of foreign aid ané tbp three donors’ combined foreign
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aid to total ODA ratio is negative and significanith a —0.12 coefficient.
Accordingly, we are able to say that the smaller tontribution of the top three
donors’ foreign aid, the more the source of theifpr aid is diversified and thus the
extent of risk sharing via foreign aid is great€hese results support our second
assumption, indicating a strong and positive refeghip between the degree of soruce

diversification and the extent of the risk shanuag foreign aid.

5.3 GMM Estimations

When we estimate the main risk sharing equatiorF@&S estimation, we implicitly
assume that the shocks are short-lived. Howeverptiiput shocks can be persistent
and we may need to take them into account in thenaed equations. A dynamic
approach an account for long-lasting output shoaksprdingly, we applied a two-
step GMM-sys in the estimations. The main equagon

Yit = Vi + @1Vig—1 + BnGDP; + By GDP; 4 + .

(3)

The GMM-=yscounterpart of Equation (2) is:

Vit = Vi + Vg1 + BoGDP; 4+ By GDP;_y + yGDPy «X; + 8GDP_; =X, 4 + £y
(4)

whereVi: representé;ﬁ“_{Gﬂpfwf}n’ as defined previously in Equation (1.a),
andXi: contains all the interaction variablédg, HP, E, HAEISandTOP3. For the
models with a low number of time observations, fiked-effect models might not
give unbiased estimations (Verbeek, 2008). Accalglimone possible solution would
be to use the GMM estimation introduced by Arellammod Bond (1991). This

estimation method may be applied in two ways: eithging differenced GMM
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(GMM-diff) or system GMM (GMMsy3.%%% As shown by Arellano and Bover (1995),
the difference GMM technique may have problems wigak instruments due to the
presence of lagged level instruments. Instead, d&lirand Bond (1999) suggest that
an application of the system GMM estimators is arenappropriate approach to
dynamic panel data than using the GMIMF- estimators because of their greater
efficiency. Owing to these issues, we have used G#yblestimators to estimate
Equations (3) and (4); the GMBlWs involves two simultaneous equations for the
levels of the equations. We have used the firéeihces as the instruments. For the
first difference equations, we employ the laggele of the variables as instruments.
The two equations — levels and differenced — aea ttombined to give the GMM
system estimators. These instrumental variables catked internal instruments
because they rely on previous realizations of tkgamatory variables and we test
their validity using the Sargan test and their gteacy using the second-order serial
correlation test.

Table 3 reports results for Equation (3), whichthe GMM-sys counterpart of
Equation (1). If we compare these results with ¢has Table 1, we get robust
evidence of the positive and significant smoothioilg of foreign aid in the pre-GFC
period, which amounts to 6%, and thus is largen tinat detected by applying GLS
estimations. The results for the entire samplecaresistent with those obtained via
GLS estimations (slightly above 1%), while for thest-GFC periods, we get an
insignificant coefficient when using GLS estimatiand a dis-smoothing effect if we
look at GMM-sysestimates.

Table 4 contains the estimates of Equation (4). flise-order and second-order

AR correlation tests havie-values that are greater than 10%. These resulisaite

88 The differenced and system GMM estimators embbeyfollowing assumptions about the data-
generating process: (a) the process may be dynanticcurrent realizations of the dependent vagabl
influenced by past realizations; (b) there may Hatrrily distributed fixed individual effects; Xc
some regressors may be endogenous; (d) the idi@indisturbances (those apart from the fixed
effects) may have individual-specific patterns aftdnoskedasticity and serial correlation; (e) the
idiosyncratic disturbances are uncorrelated aciods/iduals; (f) the number of time periods of
available data may be small; and (f) the only a@é@ instruments are “internal” — based on lagthef
instrumental variables (Roodman, 2009).
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that there is not enough evidence of correlatioth thie use of lags of the dependent
variable would be valid as instruments. Moreoviee, $argan test (the row at the end
of the table) indicates that the instruments we aséng are exogenous. The
estimations show a significant lagged effect of tependent variable on the risk
sharing regressions, indicating a persistency eféécthe shocks on risk sharing
regressions. This is important because the previoagel was not able to measure the
persistency effect. Indeed, the coefficient estasate obtain applying GMMysare
systematically different from those reported in [Eal2. Compared to the GLS
estimations, only the univariate regression ressifisw some significant estimates
with the trend variable. However, consistent wiik tesults in Table 2, humanitarian
aid is negative and significant, signalling how laumtarian aid may be effective for
short-term income smoothing, but for the long-tetrmay play no role. However,
this variable also turns out to be significant ve tast column when we add all the
variables together. On the other hand, the propomif foreign aid originating from
the top three donor countries has negative andfisgnt coefficients in both the
univariate and multivariate analyses (Columns 4@&nd his finding is also consistent
with the results in Table 2, which predict a negatimpact on risk sharing if the

foreign aid flows from only a few countries.

5.4 Robustness checking

If a country’s income process changes as theyveaapre aid from foreign donors,
then the estimated coefficients in Tables 2 andightrbe biased in measuring the
extent of the risk sharing via foreign aid. In pariar, the variables we proposed can
be the main determinants of the volatility of GIH®r instance, if any independent
variable is significantly increasing or decreasthg volatility of the GDP, then risk
sharing estimates will be biased towards that tgjasince it has already boosted or
dropped the volatility of the GDP. Accordingly, west if our independent variables

have any impact on the volatility of GDP by runnihg following regression:
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GDP, = c+ By PS} + B, HP! + B3E! + BsHA} + BsEIS! + B, TOP3} + ¢ (5)

whereGDP: s the rate of growth of idiosyncratic income deamed by the group

average, which represents the idiosyncratic vdhatilf domestic output in countny

in yeart. B, (for i=1,2,...6) quantifies the relationship betwe&PP: and other

potential explanatory variables. The explanatorgades PS HP, E, HA, EIS and
TOP3in Equation (5) have the same definitions as desdrin Section 4.

Table 5 reports the estimation results. Accordm@dble 5, most of the estimated
coefficients are insignificant. The only exceptigrthe health and population sector,
for which the coefficienfz is at —1.67 (with a —3.50statistics). More importantly,
the R? values of both the multivariate and univariatelgses are very small, so we
are able to conclude that none of the factors vesgnted in Tables 4 and 5 is strong
enough to explain the volatility of the GDP. Accoigly, we are able to use these
variables, knowing that they do not have a sigaificimpact on the volatility of

domestic output.

6. Conclusions
We explored the potential of foreign aid as anati¥e channel of international risk
sharing in developing countries. From a sample2ti@veloping countries over the
period 2003—-2013, our results suggest that foraignnflows play an important role
in providing insurance against domestic output Ekdo developing countries. On
average, 1.36% of shocks were smoothed acrossthele period (1.08% if we look
at GMM-sys estimates). When we removed the influence of th&€ @ 2008, the
amount of shocks smoothed via foreign aid increase®l58% or to an even higher
6% in the case of GMMys

The present study makes two main contributions eynpd both the FGLS and
GMM techniques. First, it confirms the effectiveseax foreign aid as a channel for
international risk sharing among developing coastrand it fills the gap between the
literature on the effectiveness of foreign aid ahatlies of international risk sharing.
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Second, it investigates the determinants of riskial via foreign aid revealing as the
humanitarian aid sectors can be effective onlysfart term income smoothing, while
for the long run it may play no role. Moreover, usb empirical evidence indicates
that a high degree of diversification of the sosrcé foreign aid can contribute
greatly to risk sharing via foreign aid. These tssaoould provide new guidance for

studies on the effectiveness of foreign aid as aflor policy design.
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Appendix A. Data description and sources. Variablesised to obtain the estimate of risk

sharing via foreign aid inflows

Official development assistance

GDP (Constant in LCU)

GDP (Current in LCU)

Consumer price index (CPI)

Population

Official exchange rate
Explanatory variables

GDP per capita

GDPf:D‘h‘.-‘S

Production sectors to GDP ratio

Health and population sector to GDP ratio

Education sector to GDP ratio

In million US$ from the Organization for
Economic Co-operation and Development
(OECD) database

The gross domestic product constant in the
local currency.

Source: the World Development Indicators
(WDI) database

Source: the WDI database

Using 2010 as the base period from the
WDI's database

Source: the WDI database

Source: the WDI database

The GDP divided by the midyear paforh.
For different years, we readjusted the amount
of GDP per capita by dividing by each year’s
CPI to deduct the influence of inflation.

The log difference of GDP+ODA) per
capita between year; andt; It is calculated
as: log GDP+ODA per capita att)-log
(GDP+ODA per capitati.; ). The amount of
GDP per capita was calculated by dividing
by each year’s CPI to deduct the influence of
inflation.

The amount of OOgbursements used by
production sectors, divided by GDP. Source:
the OECD database.

The amafirODA disbursements used by
the health and population sector, divided by
GDP. Source: the OECD database.

The amount of ODAdisements used by
the education sector, divided by GDP.
Source: the OECD database.
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Humanitarian aid sector to GDP ratio The amount of ODA disbursements used by
the humanitarian aid sector divided by GDP.
Source: the OECD database.

Economic infrastructure and services to GDfhe amount of ODA disbursements used by

ratio the economic infrastructure and services
sector divided by GDP. Source: the OECD
database.

Top 3 donors combined foreign aid to ODAhe combined value of the top 3 donor

ratio countries’ ODA divided by total ODA.
Source: the OECD database.

List of countries

Sample countries (22) Azerbaijan (AZE), Bosnia &tefzegovina
(BIH), Botswana (BWA), Brazil (BLZ2),
Bulgaria (BGR), Cameroon (CMR), Chile
(CHL), Colombia (COL), Egypt (EGY),
Indonesia (IDN), Kazakhstan (KAZ), Latvia
(LVA), Macedonia (MKD), Nigeria (NGA),
Peru (PER), the Philippines (PHL), Poland
(POL), Slovenia (SVN), Thailand (THA),
Turkey (TUR), Venezuela (VEN), Vietham
(VNM)
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Figure 1: Amount of official development assistancallocated to developing countries
during 1994 to 2013.
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Figure 2: The average official development assistae to gross domestic product ratio
from 2003 to 2013 in the sample countries.
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Figure 3: The average official development assistae to gross domestic product ratio
from 2003 to 2008 in the sample countries.
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Figure 4: The average official development assistae to gross domestic product ratio
from 2009 to 2013 in the sample countries.
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Figure 5: The average share of the production seat®in the official development
assistance disbursement to gross domestic producitio from 2003 to 2013.
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Figure 6: The average share of the health and popation sector in the official
development assistance disbursement to gross domegiroduct ratio from 2003 to
2013.

0.60%

0.50%

0.40%

0.30%

0.20%

0.10% I

O.OO%I - -lII- III_--I_
A R O o
v:\g, P Q I c® & *_é, @o N S R R A\

Figure 7: The average share of the education sector the official development
assistance disbursement to gross domestic producitio from 2003 to 2013.
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Figure 8: The average share of the humanitarian aidector in the official development
assistance disbursement to gross domestic produeitio from 2003 to 2013.
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Figure 9: The average share of the economic infrasicture and services sector in the
official development assistance disbursement to gge domestic product ratio from 2003
to 2013.
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Table 1. Risk sharing via foreign aid (FGLS estimaons)

2003-2008 2009-2013 2003-2013
Eo 3.58% 0.18% 1.36%
(3.92)**=* (0.61) (3.99)***
R 0.14 0.08 0.11
Observations 104 107 211

Note: This table reports the panel estimation tesabtained from Equation (1.aJ-
statistics are given in parentheses. *, ** and tf&note statistical significance at the 10%,
5% and 1% levels, respectively. FGLS stands forBbsimated Generalized Least Squares
estimation method. The estimation method is expthin detail within the text.
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Table 2. Leading determinants of risk sharing viaéreign aid (FGLS regressions)

(1) (2) 3) (4) (5) (6) (7)
B, 0.02 0.06 0.03 0.05 0.04 0.13 0.09
(2.30)** (5.34)*** (3.52)*** (2.96)*** (3.50)***  (4.99)*** (3.01)***
Trend -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
(-2.46)** (-4.08)*** (-3.70)*** (-2.76)***  (-3.60)***  (-2.81)***  (-3.12)***
Production Sectors 10.45 6.06
(2.68)*** (1.04)
Health and population -4.13 -3.45
(-2.82)*** (-1.54)
Education 14.20 10.33
(3.99)*** (2.14)**
Humanitarian aid -35.33 -25.55
(-2.00)** (-2.03)**
Economic infrastructure and services 4.61 3.55
(2.52)** (0.67)
Top 3 donor combined ratio -0.12 -0.19
(-3.37)***  (-3.75)***
R 0.34 0.15 0.34 0.25 0.26 0.31 0.59
Observations 172 172 172 184 172 171 171

Note: This table reports the panel estimationsltesibtained from Equation (2). The explanatiorthe estimation procedure is provided in the
notes of Table 1t-statistics are given in parentheses. *, ** and #&note statistical significance at the 10%, 5% Htdevels, respectively.
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Table 3. Risk sharing via foreign aid (GMM-sys estimations)

2003-2008 2009-2013 2003-
2013
¥,y -0.17 0.14 0.24
(3.12)*** (2.17)* (2.26)**
[5'*"0 6.00% -2.05% 1.08%
(2.58)*** (3.14)***  (2.51)***
Sargan test 0.15 0.19 0.72
AR(1) 0.99 0.89 0.64
AR(2) 0.98 60. 0.78
Observations 77 78 164

This table reports the panel estimations resultsioeéd from Equation (3)T-statistics are
reported in parentheses. *, ** and *** denote &tdtial significance at the 10%, 5% and 1%
levels, respectively. The GMM-system estimation hodt is used for the estimation. The

estimation methodology is explained in Section 5.3.
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Table 4. Leading determinants of risk sharing viaéreign aid: GMM- sys regressions

1) 2 (3) (4) (5) (6)
Yiey -0.17 -0.13 -0.17 -0.39 -0.19 -0.58
(31.08)***  (20.12)***  (-25.83)***  (-17.83)*** (-19.75)*** (-3.01)***
By -0.02 0.07 -0.13 0.14 -0.13 0.03
(-1.33) (6.77)*** (-7.16)*** (4.07)*** (-4.29)*** (1.12)
Trend (T) 0.01 -0.001 0.02 -0.001 0.01 0.05
(1.22) (7.76)*** (6.99)*** (1.67)* (3.76)*** (0.74)
Production 945 -38.89
Sectors
(1.05) (0.11)
Humanitarian
Aid -16.99 0.38
(-3.24)*** (0.79)
Economic
infrastructure 0.53 1.21
and services
(0.28) (1.55)
Top 3 donor i i
added ratio 0.23 1.27
(-6.05)*** (2.34)**
Health and -0.45 -0.66
population (-1.29) (-0.23)
AR(1) 0.14 0.03 0.04 0.12 0.15 0.12
AR(2) 0.65 0.68 0.67 0.61 0.571 0.77
Sargan test 0.41 0.75 0.41 0.63 0.61 0.99
Observations 133 133 133 133 133 133

This table reports the panel estimations resultaioéd from regression Equation (4) as explained in
Section 5.3t-statistics are given in parentheses. ***, ** anhdenote statistical significance at the 1%,
5% and 10% levels, respectively. For a detaile@m@son of the explanatory variables, see Apperfdix

34



Table 5. Robustness checking

Dependent 1) (2) 3 (4) ) (6) (7)
variable:
GDP.
Production 2.47 11.34
sectors (0.84) (1.98)**
Health and -1.67 -2.25
population (-3.50)*** (-3.19)***
. -2.04 -0.43
Education (-1.58) (-0.11)
Humanitarian 10.11 8.79
aid (1.17) (1.64)
Economic -0.33 -1.85
infrastructure (-0.48) (-2.73)***
and services
Top 3 donor 0.02 0.04
combined ratio (0.84) (2.26)**
R 0.01 0.02 0.01 0.01 0.00 0.00 0.08
Observations 172 172 172 186 172 171 157

The estimation procedure is reported in Section B dependent variable PP GDPy; s
the rate of growth of idiosyncratic income de-mehihg the group average. T-statistics are
given in parentheses. *, ** and *** denote statiali significance at the 10%, 5% and 1%
levels, respectively.
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